The theory of global games has shown that coordination games with multiple equilibria may have a unique equilibrium if certain parameters of the payoff function are private information instead of common knowledge. We report the results of an experiment designed to test the predictions of this theory. Comparing sessions with common and private information, we observe only small differences in behavior. For common information, subjects coordinate on threshold strategies that deviate from the global game solution towards the payoff-dominant equilibrium. For private information, thresholds are closer to the global game solution than for common information. Variations in the payoff function affect behavior as predicted by comparative statics of the global game solution. Predictability of coordination points is about the same for both information conditions.
1. INTRODUCTION COORDINATION GAMES WITH STRATEGIC complementarities are a frequently found structure of economic decision problems. Examples are speculative attacks, refinancing debt, choice between market venues, or investment in industries with network effects. In these games, the payoff to some action is positively related to the number of players who take the same action. Strategic complementarities result in multiple equilibria with self-fulfilling beliefs.
The theory of global games, developed by Carlsson and van Damme (1993a, 1993b ) and advanced by Morris and Shin (2002) , has shown that multiplicity of equilibria is due to common knowledge of the payoff function. If players have only private information, these games have a unique equilibrium. This has led to various applications mainly on financial market issues and to a discussion about the merits of public information. 2 Public information may destabilize an economy by allowing for self-fulfilling beliefs. Predictability of behavior might be lower with public information.
In experimental economics, we distinguish between common information and common knowledge (Smith (1991) ). Experiments by, e.g., Stahl and Wilson (1994), Nagel (1995) , and Kübler and Weizsäcker (2004) show that subjects' behavior is more consistent with finite levels of beliefs over beliefs than with theoretical predictions from common knowledge. However, if public information does not create the higher-order beliefs that are responsible for multiple equilibria, then behavior in games with public information may be predictable and the "global-game solution" might be useful as a refinement theory.
We report the results of an experiment designed to test the predictions of the theory of global games. The experiment imitates the speculative-attack model by Morris and Shin (1998) . We compare sessions with public and private information. In all sessions, subjects used threshold strategies, i.e. attacked whenever the fundamental state or signal was beyond some critical state or signal. These critical values were surprisingly stable within a session and their variance across sessions was the same for both information conditions. Our evidence suggests that there is no difference in predictability of outcomes that could be related to self-fulfilling features of the game with public information. The main differences in behavior between the two treatments are that with public information, subjects rapidly coordinate on a common threshold, attack more successfully, and achieve higher payoffs than with private information. In the model's interpretation this means that a commitment by the central bank to provide public information increases the prior probability of a speculative attack. But, public information does not reduce the ability to predict at which states of the world an attack occurs.
We also use the experiment to test the predictive power of various refinement concepts. In the game with public information, different refinement criteria select different critical states (thresholds) beyond which attacks occur. Unsurprisingly, all refinements could be rejected numerically. In sessions with public information subjects always coordinate on thresholds somewhere between those associated with payoff-dominant equilibrium and global-game solution. In sessions with private information, strategies deviate from the unique equilibrium towards nonequilibrium profiles with higher average payoffs in treatments where the equilibrium requires coordination of less than half of all subjects, while observed thresholds are distributed around the equilibrium, if this requires coordination of more than half of all subjects. Thresholds respond to parameters of the payoff function in the same way as the global-game solution. We conclude that the global game solution is an important reference point and provides correct predictions for comparative statics with respect to parameters of the payoff function.
Previous experiments on coordination games with strategic complementarities carried out by Van Huyck, Battaglio, and Beil (1990, 1991) have shown that with perfect information subjects coordinate rather quickly. Efficiency depends on group size and experience. While groups of two players often coordinate on the payoff-dominant equilibrium even in unfavorable setups, groups of 14 to 16 players more likely reach inferior equilibria. Cabrales, Nagel, and Armenter (2003) test the global-game theory in two-person games with random matching inspired by Carlson and van Damme (1993a) . Their game has a discrete state space with five possible states and signals, and the global-game solution coincides with maximin strategies. With private information, behavior converges towards the unique equilibrium. With common information, some groups settle on the payoff-dominant equilibrium, others on the global-game solution, and some coordinate on thresholds in between.
Section 2 explains the speculative-attack model used in our experiment. Section 3 lays out the experimental design. In Section 4 we present the main results. Section 5 discusses robustness and Section 6 concludes the paper.
SPECULATIVE ATTACKS AS A COORDINATION GAME
Speculative attacks on a currency peg can be modeled as a coordination game with strategic complementarities as in Obstfeld (1996) . Traders who expect a devaluation short sell the currency (they attack, as we say) and thereby increase the pressure on the central bank to abandon the peg. If the fundamental state of the economy is really bad, devaluation is inevitable even if nobody attacks, because maintaining the peg is associated with an unsustainable outflow of reserves. In this case, there is a unique equilibrium in which all agents expect devaluation and sell the currency. If fundamentals are sound, the shadow rate is so close to the peg that maximal rewards from an attack are too small to cover transaction costs. Here, it is irrational to attack. In intermediate situations, beliefs are self-fulfilling: if a sufficient number of traders expects a devaluation, their short sales create a market pressure that forces the central bank to give up the peg that it would have maintained otherwise.
In our experiment we employ a reduced game form based on Morris and Shin (1998) with a finite number of traders n, who decide simultaneously whether to attack or not. An attack is associated with opportunity costs T . If the currency is devalued each attacking agent earns an amount Y , which is the difference between currency peg and shadow exchange rate. The lower Y , the higher is the shadow rate and the better is the state of the economy. An attack is successful if and only if a sufficient number of traders decides to attack. The hurdle to success is higher for better states of the economy and modelled as a nonincreasing function in Y . Let a(Y ) be the number of players who are needed to enforce a devaluation and assume a ≤ 0 and 1 < a(T ) ≤ n. Figure 1 shows If state Y is common information (CI), the game has multiple equilibria for some Y . We can distinguish three regions for Y .
(i) If Y < T , payoffs from attacking are always smaller than opportunity costs. It is a dominant strategy not to attack.
(ii) If Y > Y = a −1 (1), a single trader can enforce a devaluation. It is a dominant strategy to attack.
(iii) If T < Y < Y , there are two Nash equilibria in pure strategies: either all players attack and receive a reward above opportunity costs, or no player attacks and a single attacking trader would lose T .
A refinement theory selects a unique threshold state up to which players do not attack and above which all players attack.
The payoff-dominant equilibrium, recommended by Harsanyi and Selten (1988) , prescribes to attack if and only if Y > T , and hence the threshold is Y = T .
The maximin strategy prescribes to attack if and only if success does not depend on other subjects' decisions. Its threshold is Y = Y .
Applying the global game approach, Morris and Shin (1998) assume that the fundamental state Y has a uniform distribution in [T − δ T + δ]. Players do not know the state, but receive private signals x i randomly drawn with independent and uniform conditional distributions on [Y − ε Y + ε], where ε ≤ δ. This private information game has a unique equilibrium with a threshold signal X * , such that players attack, if and only if they receive a signal above this threshold. A risk neutral player who receives the marginal signal X * is indifferent between attacking and not attacking provided that all other players attack if and only if they receive signals above X * . At state Y the probability that a players' attack is successful is given by the probability that at least a(Y ) − 1 out of the other n − 1 players get signals above X * and attack. This can be described by the binomial distribution. The probability that a single player gets a signal above X * at state Y is (Y − X * + ε)/(2ε). Denoting the round-up of a(Y ) byâ(Y ), the expected payoff of an attacking agent with the marginal signal is
where Bin is the cumulative binomial distribution. The equilibrium threshold signal X * is defined by EU(X * ) = T . For states in an ε-surrounding of X * the number of attacking agents and the success of an attack depend on the random draws of individual signals. Hence, there is no threshold state that divides successful from failed attacks for ε > 0. Heinemann (2000) shows that for ε converging to zero, the threshold signal X * approaches a state Y * , given by the unique solution to Y * [n −â(Y * ) + 1] = nT . This limit point for diminishing variance of private signals is independent from other assumptions on the probability distributions (Frankel, Morris, and Pauzner (2003) ). Morris and Shin (2002) point out that Y * is the optimal threshold of a player who believes that the proportion of attacking players has a uniform distribution in [0 1]. It can be used as a refinement theory for the common-information game. Henceforth, we refer to threshold Y * as the "global-game solution" for the game with common information.
Another well-known refinement theory is the risk-dominant equilibrium, defined by Harsanyi and Selten (1988) . The risk-dominant strategy is the optimal strategy of a player who believes that other players believe that the probability of success has a uniform distribution in [0 1]. Its threshold is given by the solution to
For n = 2, the risk-dominant equilibrium coincides with the global-game solution.
In our experiment, we avoided any connotation that might be associated with "speculation" or "attacking." We just asked subjects to choose between two actions A and B. In order to avoid negative payoffs, Action A was introduced as a secure alternative, yielding a positive and constant payoff that may be interpreted as opportunity costs of a speculative attack T . Action B was the risky action, yielding a payoff of Y if the number of subjects choosing B exceeds a hurdle function a(Y ) and zero otherwise.
EXPERIMENTAL DESIGN
Sessions were run at a PC pool in the Economics Department at the University of Frankfurt and in the LEEX at Universitat Pompeu Fabra, Barcelona, from November 2000 until June 2001 In both places, most of the participants were business and economics undergraduates. The procedure during the sessions was kept the same throughout all sessions at both places, besides the languages (German and Spanish, respectively). All sessions were computerized, using a program done with z-tree (Fischbacher (1999) ). Instructions 4 were read aloud and questions were answered in private. Throughout the sessions students were not allowed to communicate and could not see others' screens.
We ran 14 sessions with common information (CI) and 15 sessions with private information (PI) (see Table I ). In each session there were 15 participants. For two sessions with CI we re-invited subjects with experience in previous sessions. In total, 405 students participated. 27 sessions consisted of two stages of 8 independent rounds each. In each round all subjects had to decide between two alternatives A and B for 10 independent situations.
For each situation, a state Y , the same for all subjects, was randomly selected from a uniform distribution in the interval [10 90]. In sessions with CI, players were informed about Y . In sessions with PI, this information was withheld. Instead, each subject received a private signal, independently and randomly drawn from a uniform distribution in the interval [Y − 10 Y + 10]. These numbers were displayed with three decimal digits. We did not order the states or signals in order not to induce so-called threshold strategies.
The payoff for alternative A was T experimental currency units (ECU) with certainty. The two stages of each session differed by the parameter T . In half of all sessions we started with T = 20 and switched to T = 50 in the second stage and vice versa for the other half. The payoff for B was Y ECU, if at least a(Y ) = 15(80 − Y )/Z subjects chose B, zero otherwise. The formula was written in the instructions, but also explained with an example and a table. In four sessions we applied Z = 100, in the others Z = 60. All parameters of the game and the rules were common information except for drawn states Y and private signals in the PI sessions. Once all players had completed their decisions in one round, they saw-for each situation-their own private signal (in PI-sessions), the value of Y , their choice, how many people had chosen B, whether action B was successful or not, their individual payoffs, and the cumulative payoff over all 10 situations. After all players had left the information screen a new period started and information of previous periods could not be revisited. Subjects were allowed to take notes and many of them did.
At the end of each session participants had to write in a questionnaire (via computer) their personal data, respond to four questions about their behavior and were free to give additional comments regarding the experiment. Once the questionnaire was completed, each person was paid in private, converting their total points into DM, Pesetas, or Euro, respectively. In sessions with Z = 100: 1000 ECU = 4 DM (€2.05). In sessions with Z = 60, 1000 ECU were converted to 5 DM (€2.56) in Frankfurt and to 300-400 Pesetas (€1.80-2.40) in Barcelona. In standard sessions, average payment per subject varied across sessions from €14 to €22. Session length was between 75 and 120 minutes.
Standard sessions (see Table I ) were used for various statistical analyses, some of which are reported in the next section. 5 The additional 6 sessions were introduced for robustness checks, summarized in Section 5. For two sessions with CI we re-invited subjects with experience in previous sessions. Two sessions with PI had only one treatment (T = 50) that was kept for 40 periods. Here, 1000 ECU were converted to €1. The duration of these sessions was about 120 minutes and subjects received €23 on av-erage. In two "high-stake sessions," subjects were paid €1 for 1 ECU for two randomly selected decision situations, one from each treatment. They earned €101 on average.
RESULTS
In each period, subjects chose A or B for 10 randomly chosen unordered situations. With this design we can check the use of threshold strategies without imposing such a structure. Behavior is "consistent with a threshold strategy," if A is chosen for low states (CI-treatments) or signals (PI-treatments) and B is chosen for high states or signals with at most one switching point. A threshold strategy is dominated in CI-treatment if B is chosen for Y < T or A is chosen for Y > Y . In PI-treatments B is dominated by A when signal X i < T − ε and A by B when X i > Y + ε.
RESULT 1 (Undominated Thresholds): An average of 92% of all strategies is consistent with undominated thresholds.
There is no significant difference between common and private information sessions, or between treatments with different parameters. In Barcelona the average number of subjects using undominated thresholds is 4% smaller than in Frankfurt. In a simple regression the location dummy is significant at the 5% level. We cannot explain this difference. Figure 2 shows that the proportion of undominated threshold strategies increased over time, although with the change of treatment in period 9, we observed this number to drop, especially in Barcelona.
It is intuitive to play threshold strategies since the hurdle for success of B decreases in Y , while the payoff to a successful B increases. Threshold strategies reduce the perceived complexity of the decision problem. However, deductive reasoning needs very strong assumptions: With private information, theory predicts threshold strategies but requires common knowledge of rationality. With common information nonthreshold strategies may even occur in Nash equilibria. The strength of threshold strategies lies in their robustness: if a subject expects others to play threshold strategies or to randomize, best response is a threshold strategy. Other strategies are not robust against even slightest deviations from common knowledge. Because of the common use of thresholds we can estimate the probability with which a subject chooses B by fitting a logistic distribution function to observed choices. Results may be interpreted in two ways: (i) as estimated probabilities for subjects choosing B conditional on state Y or signal X, respectively, (ii) as estimated distribution of individual thresholds. The cumulative logistic distribution is given by
Its mean, a/b, is interpreted as mean threshold of the group. Its standard deviation π/(b √ 3 ) is a measure of coordination and tells us how much individual thresholds vary within a group.
Parameters a and b can be estimated from data of single periods or by combining data from several periods. Estimates based on single periods do not show much variation after the first three periods of each treatment. This is in line with a general impression that individual behavior does not change much after the first periods. Therefore, we can improve the quality of estimates by combining data of the last four rounds of each treatment. of estimated mean thresholds across sessions for those treatments that have been used in more than two sessions.
In the remainder of this section we explain results obtained from statistical analyses of estimated mean thresholds. Some of these results are already visible in Table II. RESULT 2 (PI-Thresholds): In sessions with PI, estimated mean thresholds are close to or below the unique equilibrium.
Using a two-sided F -test, we cannot reject that estimated thresholds are equal to the unique equilibrium in treatments with T = 20. For T = 50 estimated mean thresholds are all clearly below the equilibrium. Here, a two-sided F -test rejects the equilibrium prediction at a p-level of 1%.
RESULT 3 (CI-Thresholds): In sessions with CI, estimated mean thresholds are between the thresholds of the payoff-dominant equilibrium and the global-game solution. They are closer to the optimal threshold of a player who believes that other players choose B with probability 2/3 for any state.
Global-game solution, risk-dominant equilibrium, and maximin strategies can be rejected at a p-level of 1% using a two-sided F -test for data with T = 20 and T = 50. For T = 20, payoff dominance can also be rejected at a p-level of 1%. For T = 50 estimated thresholds come rather close to the payoff-dominant equilibrium (53 for both Z-values), although the difference is still significant at 4%. A more general approach is a theory that assumes beliefs about individual choices instead of aggregates. If a player believes that every other player chooses B with some probability p, the best response is a threshold Y , solving Y [1 − Bin(â(Y ) − 2 n − 1 p)] = T . For p ∈ ( 6 7) this theory cannot be rejected.
In both information conditions deviations from the global-game solution or the PI equilibrium, respectively, are larger in treatments with T = 50 than in treatments with T = 20. The reason might be that at higher states, success of the risky action requires coordination of a smaller number of players and is thereby associated with less strategic uncertainty.
RESULT 4 (Comparative Statics): In both information conditions, estimated mean thresholds follow the comparative statics of global-game solution and risk-dominant equilibrium for variations of T or Z.
For a systematic analysis of the influence of information and other controlled variables on mean thresholds in standard sessions, we use linear regressions. Table III explains the variables. To control for a nonlinearity in the payoff function, our regressions include an interaction variable T Z that equals one if and only if T = 50 and Z = 60. Variable T O is included to capture the different size of the order effect in the two stages. Regression results are summarized in Table IV. Regressions 1, 3 and 4: Our regression results show that estimated thresholds increase with T and Z and the effect of a simultaneous increase in T and Z is smaller than the sum of the effects of either parameter change in isolation (T Z has a negative impact). These effects are precisely as predicted by the theory of global games and by the risk-dominant equilibrium, while the payoff-dominant equilibrium does not respond to changes in Z and the maximin strategy is independent from T . Separate regressions for treatments with common and private information yield the same results. Regression 1 shows that T and Z explain 83.8% of all data variation. Regression 2 shows that information, location, and the order of treatments increase this to 91.4%. We conclude that global-game solution and risk dominance are suitable refinements for the purpose of comparative statics with respect to parameters of the payoff function.
The higher the threshold to success, the smaller is ex-ante probability for states at which subjects succeed to play B. In the speculative attack game, this is interpreted as a lower prior probability for attacks that enforce devaluation. Our results confirm the theoretical predictions by Morris and Shin (1998) and Heinemann (2000) that transaction costs (T ) and capital controls (hurdle function) are effective means to reduce the probability of currency crises.
RESULT 5 (Information Effect): In sessions with PI, estimated mean thresholds are higher than in sessions with CI.
Regression 3 above shows that with CI, thresholds tend to be 3.58 units lower than with private information. This difference is significant at 1%. It implies that public information reduces the thresholds to attack and increases the prior probability of devaluation in the speculative attack game.
RESULT 6 (Order Effect): In sessions starting with T = 50, estimated mean thresholds are lower than in sessions starting with T = 20. Surprisingly, regression 3 shows that thresholds tend to be higher in sessions starting with a low payoff for the secure action (T = 20) than in sessions starting with a high payoff (T = 50). Originally we expected the opposite result. With slow convergence to a new threshold, the threshold for T = 20 should be higher after a treatment starting with T = 50 than in a session that starts with T = 20. Similarly, after a treatment with T = 20 the threshold for T = 50 should be lower than in a session that starts with T = 50. In the questionnaire, many subjects reported that they played B for all signals or states that were some increment δ i above T , where δ i was sometimes reported as being 10 or 20 and gradually adjusted with experience. The order effect is consistent with a numerical inertia in these increments δ i . This may be relevant to predict adjustments over time to changing environments of coordination games.
RESULT 7 (Coordination): In sessions with PI, the standard deviation of individual thresholds within a sessions is larger than in sessions with CI.
Regression 5 shows that the estimated standard deviation of individual thresholds within a session is larger for private than for common information. In sessions with CI, most subjects coordinate on a common threshold within a few periods. Once coordination by a large number of subjects is achieved, the threshold does not change anymore. In sessions with PI, individual thresholds gradually converge to each other. The process of convergence has not settled after eight periods which will be further discussed in the section about robustness.
RESULT 8 (Predictability): The dispersion of mean thresholds across different sessions is about the same for both information conditions. The information structure influences predictability of successful speculative attacks in two ways: (i) CI might reduce predictability of strategies, because they might be driven by self-fulfilling beliefs; (ii) conditional on the knowledge about strategies, PI reduces the predictability of the aggregate outcome due to the random nature of signals. The main objection against public information comes from fears that strategies could be driven by self-fulfilling beliefs.
Comparing the standard deviation of mean thresholds across sessions in Table II above, it seems that the information condition has no big impact on the dispersion of observed thresholds among otherwise equal treatments. This impression is supported by separate regressions of thresholds for both information conditions. In both data subsets, parameters of the payoff function explain 87% of the data variation (see regressions 3 and 4). The average value of residuals is 3.63 in treatments with CI and 3.44 in treatments with PI. Thus, there is no extra volatility that could be attributed to self-fulfilling features of the game with CI.
ROBUSTNESS
We ran six nonstandard sessions to check the robustness of our results. These sessions were designed to address the impact of a potential lack of comprehension (sessions with experienced players), lack of motivation (sessions with high payoffs), or lack of time to see thresholds converge to the unique equilibrium in the PI-setting with T = 50 (sessions with 40 rounds).
Sessions with experienced players show a somewhat higher proportion of threshold strategies than standard sessions (83% instead of 72% in the first period and 97% instead of 92% in total). These differences are not significant, though. Interpreting the proportion of threshold strategies as a measure of comprehension and motivation, we conclude that there is no indication for a substantial lack of comprehension or motivation in standard sessions.
In the two high-stake sessions, we randomly selected two decision situations (one from each stage) to determine the payoff. The average payoff for a selected situation was €50.50, while in standard sessions the average payoff per decision was about 12 cent. High payoffs raise the incentives to decide carefully and to abstain from testing out the experimental set-up. Holt and Laury (2002) show in a lottery experiment that high payoffs do also increase risk aversion. Payoffs in our high-stake treatments are comparable to their 20×-treatment, for which they found that most subjects have a relative risk aversion of 0.4 to 0.6. 6 Higher payoffs increase observed thresholds in the experiment and risk aversion raises the threshold of the global-game solution (see Table V ).
Estimated mean thresholds in high-stake sessions are higher than in any of the otherwise equal treatments with low payoffs (see Table VI , Appendix) . This is another support for the comparative-statics predictions of the theory of global games with respect to changes in the payoff function. In both sessions, thresholds for T = 50 are below the global-game solution for risk averse players and even lower than the theoretical thresholds based on risk neutrality, which are 66.03 (PI) and 64 (CI). For T = 20, the threshold in the CI session is below the global-game solution for reasonable levels of risk aversion. In the PI session, the threshold for T = 20 is in the range predicted by the equilibrium for a relative risk aversion around .5. These observations are in line with results from standard sessions. Thresholds also show the same relative ordering between different treatments that we observe in standard sessions. The gap between thresholds from the two information conditions is larger than between standard sessions with PI and CI. This is in line with the order effect (Result 6), because we started the PI-session a Equilibrium thresholds have been calculated using the constant relative risk aversion utility function U(x) = x 1−r , where r is relative risk aversion and x the payoff from the experiment.
(H1) with a safe payoff T = 20, where we could expect the highest threshold, while the CI-session (H2) was started with T = 50.
We ran two sessions with 40 periods, PI and T = 50, because in all standard sessions with PI thresholds for T = 50 stayed below the equilibrium within the eight periods. This is surprising, given that the equilibrium is the unique strategy surviving an iterated elimination of dominated strategies. With thorough calculations and enough repetitions, subjects should become aware that they can improve individual payoffs by a unilateral increase of their thresholds. In the long sessions, 20 out of 30 participants reported that they did not change their thresholds after period 20. For comparability with standard sessions, we estimate mean thresholds by combining data from four subsequent rounds in each session. Figure 3 shows that there is no tendency towards the equilibrium.
7 This behavior violates individual rationality, but it leads to higher average payoffs than equilibrium strategies, due to strategic complementarities.
Estimated standard deviations of final thresholds within each of the two sessions are 4.8 and 5.1 and, thereby, smaller than in any of the standard sessions with PI (see Table VI , Appendix). They are comparable to standard deviations of thresholds in sessions with CI, where subjects were extremely well coordinated after eight rounds. This shows that subjects are able to achieve a high degree of coordination in their thresh- old signals even with PI. This process had not settled after eight rounds. But, the final threshold after 40 periods is closer to the average threshold after eight periods than to the equilibrium.
CONCLUSIONS
The theory of global games provides an appealing solution to coordination games with strategic complementarities. Our experiment confirms that in both information conditions, most subjects use threshold strategies, and estimated mean thresholds follow the comparative statics of the global-game solution with respect to parameters of the payoff function. In the theoretical literature, the discussion about global games is focusing on the effects of public versus private information. The main problem is that public information restores multiplicity, if it is sufficiently precise compared with private information. From our experiment we conclude that in real decision situations, public information does not generate self-fulfilling beliefs. Predictability of thresholds is about the same for both information conditions.
In our view, limited levels of reasoning about other players' strategies and strategic uncertainty are the major forces that drive subjects to play threshold strategies, lead to the low variation of observed thresholds, and also explain some of the comparative statics. With limited levels of reasoning, common information does not become common knowledge. There remains uncertainty about higher order beliefs. In sessions with PI, strategic uncertainty may be lower, but it adds to uncertainty from random signals. This may explain, why observed thresholds are higher for PI than for CI. At higher states, success of the risky action requires coordination of a smaller number of players and is thereby associated with less strategic uncertainty. This may explain why deviations from the global-game solution were larger in treatments with T = 50 than in treatments with T = 20.
The current discussion on the optimal modes of information disclosure by central banks concentrates on the multiplicity of equilibria associated with public information. Our experiment suggests that this may be a subordinate effect. Thresholds to successful speculative attacks (in the game's interpretation) were fairly predictable for both information conditions. The major effect seems to be that public information reduces the threshold to attack, and a commitment to provide public information raises the prior probability of currency crises.
With public information the central bank has more control over traders' beliefs than when they get private information from other sources. Uncontrolled information reduces the ability of the central bank to predict an attack. This loss in predictability, which is modelled by the random nature of private signals in our experiment, outweighs the loss of predictability that may be induced by self-fulfilling beliefs under public information. The results of our experiment indicate that both effects are small when the number of traders is sufficiently large. For games with fewer players, both effects gain importance and it is an open question which one is bigger then. , Ludwig-Maximilians-University, Ludwigstr. 28 RG, 80539 München, Germany; frank.heinemann@lrz.uni-muenchen.de; http://www.sfm.vwl. uni-muenchen.de/heinemann/heinemann.html, Dept. of Economics, Universitat Pompeu Fabra, Ramón Trias Fargas, 25-27, 08005 Barcelona, Spain; rosemarie.nagel@econ.upf.es, and Dept. of Economics, Goethe-University, Mertonstr. 17-21, P.O. Box 81, 60054 Frankfurt am Main, Germany; peter@ockenfels.com. Manuscript received July, 2002; final revision received February, 2004 . 
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APPENDIX: LOGISTIC ESTIMATION OF INDIVIDUAL THRESHOLDS
